Abstract. In this paper we proposed a multi- 
Introduction
A WSN consists of many sensors having energy which this energy is not be changeable or rechargeable. Each sensor is an appliance which has sensational, relational and computational capabilities that doing these capabilities need to consume energy. In addition, in networks which have mobility, some part of energy is also used for the movement of sensors. Considering increasingly applications of WSNs such as environmental control, surveillance tasks in buildings, investigation and reconnoiter polluted environments and various medical applications as well as considering limited energy source of sensors, the improvement of networks operation in terms of energy consumption and increased lifetime is the main challenge of network designers [6] In this paper, we suppose the network that consists of independent, communal and mobile nodes, hence it would be able to do different operations. Indeed, nodes sensed, processed and exchanged data and moreover they move towards locations that are specified by mathematical models in order to have better operations. Until this point, each of proposed models has specified the special purpose for the certain application of the networks. For example, the model that has been designated only to increase net-62 A. Alijani, K. Ivaz, S. Mahjoub work lifetime or the model that has been designated only to decrease the movement of sensors. Further in most of these models, only one scenario of network interaction has been considered [5, 9, 10, 11] . It may be possible that after one stage of optimization and move towards optimal location, the node return towards the prior location in the next stage. In this case, the sum of energy consumption in several successive stage, have not been considered.
In proposed model, we have tried to consider sensor movement in each stage than previous stage by adding a new constraint. Another important factor which has not been considered in most of models is reaction speed of network in encounter with occurrence of new events. In most of offered models, after occurring a new event, designer of network is looking after to choose an appropriate model for optimizing a new process. Since in most real cases, network designer has a little control to developing network, therefore it needs time to choose appropriate mathematical model. While, by using a multi-objective and comprehensive model, we will achieve to the desired answer in addition to saving the time.
Related works
Several approaches have been proposed to improve operation of the wireless sensor networks. Most of these approaches are based on mathematical classic models, computer evolutionary algorithms or initiative methods. Clustering nodes has been used in [7] to improve the operation of the network. Authors have formulated the problem as the nonlinear multivariate programming problem in [2, 3] . These authors have not studied the possibility of the movement of sensors. Instead, they have proposed replacing lost nodes that is very difficult and costly.
In [10] , authors have studied the problem for unidirectional and bidirectional currents. Also, in these models the moveability of nodes are not regarded and these models are only appropriate for initial expanding of the network. In [5] , five mathematical models and four distributive solving strategies have been proposed to reach optimal operation. Each model improves a particular goal regarding to the application and special condition. However, the shortcomings of these models are lack of attention to interactions of previous stage as well as lack of the sufficient time to determine the best model for those networks which involve different purposes. We try to remove mentioned problems regarding real conditions and offering a multifunctional formula.
Problem formulation and optimization model
We use the centralized placement algorithm proposed in [9] and the routing procedure which proposed in [4] to implement the model. It is noteworthy that determining best routing plan is out of domain of this paper [1] . Our purpose is to improve the defined route towards achieving to the better operation of networks. When a node in the area of the network senses and receives new event, it has to send the data to the Basic Station(BS) in order to take appropriate decision encounter with new event. On the other hand, in order to the existance of communication limitations, the process of transfering data from that node which has sensed new event to BS is done step by step.
To do this process, some mobile relay nodes are used. Is proved for each mobile relay node, the network lifetime is increased to 4 times [12] .
It is clear that E √ ρ is the maximal transmission radius.k is the movement constant, T F is the flow time length and P req is the minimum required power for a bit to be correctly received on an area of one square metre. Therefor, the energy which is consumed to transfer the data from one node to its neighbour, equals:
Regarding that energy of nodes is only spend to move and transfer the information, so constraint of problem can be considered as follow: 
Assuming that the p th stage has finished and we are at the beginning of the (p + 1) th stage, so, E p i is the remaining energy of i th node at the end of the p th stage and
is the remaining energy after finishing (p + 1)
It is clear that Also is the new position of the i th node which moves in the (p + l) th stage and places in this position. To make possible the movement of nodes in each stage and also to control the amount of the mobility, another limitation is considered as follow:
In the above relation, q is the positive constant number which is selected in respect of the condition of network.
It is noteworthy that the amount of q should be selected so that in each stage, the minimum required energy for transferring information between neighboring nodes to be supplied. In fact, q > 2T F .P req .r 2 . On the other hand, some energy should be specified for the movement of nodes, thus q > 2T F .P req .r 2 + s where s is the allowed amount of energy for movement of sensor in each stage. This limitation causes that each node does not consume the energy more than specified amount and the energy consumption of the network becomes monotonic.
Optimization models
Optimization models that have already been, are singlestage and optimized a specific target [5, 9] . For example maximization of the total residual energy (max E i ) or maximization of the minimum residual energy that is designed In order to consumption uniform (max min E i ).
Moreover, some models have been developed for motion control. Minimization of the total travelled distance (min V * i − V i ) or minimization of the maximum travelled distance (min max V * i − V i ). Provide a multifunction model we try to optimize several goals simultaneously. Also, considering the previous steps, we try to equalize energy consumption.
Multi-objective optimal model
(1) and (2) The objective function of this model would be optimal when the sum of the remaining energy of nodes is maximal and the total traveled distance by nodes is minimal. In addition, as mentioned, the constraint ( 2) is the guarantee for monotonous of the energy consumption of nodes. 
Evaluating operation
To study the operation of the proposed model and to com- We specify a rout between source and destination point through one of the routing algorithms such as greedy algorithm [8] . V 
